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Description
Technical Field

[0001] The present invention relates to an electrical
junction box equipped with a heat dissipation member.

Background Art

[0002] Acircuitstructuredisclosedin Patent Document
1 has conventionally been known as a circuit structure
to be installed in a vehicle. In this circuit structure, a heat
dissipation member is attached to a lower surface of a
case. This heat dissipation member is configured to dis-
sipate heat generated by a circuit body disposed in the
case to the outside of the case. A plurality of fins are
formed on a lower surface of the heat dissipation mem-
ber.

Citation List
Patent Document

[0003] Patent Document 1: JP 2005-151624A

Summary of Invention
Technical Problem

[0004] In circuit structures in which a plurality of fins
are formed on a lower surface of a heat dissipation mem-
ber as in the aforementioned technology, there may be
cases where it is required that a bracket for fixing the
circuit structure to a vehicle body of a vehicle be attached
to the lower surface of the heat dissipation member. In
such a case, for example, a configuration is conceivable
in which an attachment portion for attaching the bracket
is formed at leading ends of the fins and the bracket is
attached to the attachment portion. However, in order to
increase the heat dissipation efficiency, the fins are
formed to be relatively thin, and so there is concern that
the attachment strength between the bracket and the
heat dissipation member may be low.

[0005] The presentinvention was made based on the
above-described circumstances.

Solution to Problem

[0006] The present invention provides an electrical
junction box to be attached to a vehicle, the electrical
junction box including a heat dissipation member having
a base plate portion that has plate shape having a first
surface and a second surface, a plurality of fins that pro-
trude from the second surface, and a pedestal that is
provided protruding from the second surface and that
has a smaller protruding height from the second surface
than the fins as well as a bracket having a pedestal at-
tachment portion that is attached to the pedestal and a
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vehicle body attachment portion that is continuous with
the pedestal attachment portion, extends in a direction
away from the heat dissipation member, and is attacha-
ble to a vehicle body of the vehicle.

[0007] According to the present invention, the bracket
can be attached to the relatively heavy base plate portion
at a position that is nearer to the base plate portion than
leading end portions of the individual fins are. Thus, the
attachment strength between the heat dissipation mem-
ber and the bracket can be improved.

[0008] The following embodiments are preferable as
embodiments of the present invention.

[0009] It is preferable that the bracket has a bottom
wall, and the bottom walll is provided with a reinforcement
portion protruding in a direction that intersects the bottom
wall.

[0010] According to this embodiment, the bottom wall
is provided with the reinforcement portion, and accord-
ingly the attachment strength between the heat dissipa-
tionmember and the bracket can be improved even more.
[0011] It is preferable that the bracket has a bottom
wall and a side wall extending upright from a side edge
of the bottom wall, and the side wall is configured to come
into contact with the pedestal from a direction that inter-
sects a direction in which the pedestal protrudes from
the second surface.

[0012] According to this embodiment, it is possible to
suppress movement of the bracket relative to the pedes-
tal in the direction that intersects the direction in which
the pedestal protrudes from the second surface. Thus,
the attachment strength between the heat dissipation
member and the bracket can be improved.

[0013] It is preferable that the bracket has a bottom
wall, the bottom wall having a rib that protrudes from the
bottom wall and extends in the direction away from the
heat dissipation member, and the rib is accommodated
in an accommodating recess provided in the pedestal.
[0014] According to this embodiment, the bottom wall
is provided with the rib, and accordingly the strength of
the bracket can be improved even more.

[0015] Moreover, since the rib is accommodated in the
accommodating recess provided in the pedestal, posi-
tioning of the bracket and the pedestal can be easily per-
formed.

[0016] Itis preferable that one of the pedestal and the
pedestal attachment portion has an engagement portion
thatis formed protruding toward the other of the pedestal
and the pedestal attachment portion, and an engagement
receiving portion engaging the engagement portion is
formed in the other of the pedestal and the pedestal at-
tachment portion.

[0017] According to this embodiment, due to the en-
gagement between the engagement portion and the en-
gagement receiving portion, positioning of the heat dis-
sipation member and the bracket can be performed.
Thus, the heat dissipation member and the bracket are
assembled together at their proper positions, and there-
fore the assembly strength of the heat dissipation mem-
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ber and the bracket can be improved.
Advantageous Effects of Invention

[0018] Accordingtothe presentinvention, itis possible
to improve the attachment strength between the heat dis-
sipation member and the bracket.

Brief Description of Drawings
[0019]

FIG. 1 is a side view showing an electrical junction
box according to Embodiment 1 of the present in-
vention.

FIG. 2is abottom view showing the electrical junction
box.

FIG. 3is a side view showing a heat dissipation mem-
ber.

FIG. 4 is a bottom view showing the heat dissipation
member.

FIG. 5 is a side view showing the heat dissipation
member when viewed from a direction different from
that of FIG. 3.

FIG. 6 is a cross-sectional view taken along line VI-
Vlin FIG. 2.

FIG. 7 is a bottom view showing a bracket.

FIG. 8 is a partial enlarged bottom view showing an
electrical junction box according to Embodiment 2.
FIG. 9 is a cross-sectional view taken along line 1X-
IX'in FIG. 8.

FIG. 10 is a cross-sectional view taken along line X-
Xin FIG. 8.

FIG. 11 is a cross-sectional view taken along line XI-
Xlin FIG. 8.

Description of Embodiments
Embodiment 1

[0020] Embodiment 1 of the present invention will be
described with reference to FIGS. 1 to 7. An electrical
junction box 10 according to the presentinvention is con-
nected between a power supply (not shown) installed in
avehicle 11 andaload (not shown) installed in the vehicle
11. In the following description, the X-direction will be
referred to as "left-right direction”, the Y-direction as
"“front-rear direction", and the Z-direction as "vertical di-
rection".

Electrical Junction Box 10

[0021] As shown in FIG. 1, the electrical junction box
10 includes a heat dissipation member 13 attached to a
case 12 and brackets 15 attached to the heat dissipation
member 13 and also attached to a vehicle body 14 of the
vehicle 11. A circuit board, which is not shown, is accom-
modated in the case 12.
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Heat Dissipation Member 13

[0022] As shown in FIG. 2, the heat dissipation mem-
ber 13 is made of metal and is substantially plate-shaped.
The metal composing the heat dissipation member 13
can be selected from any suitable metal, such as alumi-
num, an aluminum alloy, iron, an iron alloy, copper, a
copper alloy, and the like as necessary. In the present
embodiment, aluminum or an aluminum alloy is used.
[0023] As shown in FIG. 3, the heat dissipation mem-
ber 13 includes a base plate portion 18 including a first
surface 16 located on an upper side and a second surface
17 located on a lower side as well as a plurality of fins
19 protruding downward from the second surface 17 of
the base plate portion 18. The cross-sectional shape of
each fin 19 is a V-shape that is tapered down toward its
lower end portion and that is elongated in the vertical
direction. As shown in FIG. 2, the plurality of fins 19 ex-
tend in the front-rear direction and are lined up in the left-
right direction at intervals.

[0024] In the present embodiment, the case 12 is at-
tached to the first surface 16 of the base plate portion 18
using a known method such as screwing or a locking
claw.

[0025] As showninFIGS. 4 and 5, at a left end portion
and a right end portion of the base plate portion 18, ped-
estals (support rests) 20 are formed on the second sur-
face 17 of the base plate portion 18, the pedestals 20
protruding downward from the second surface 17 with
the protruding height of the pedestals 20 from the second
surface 17 being set to be smaller than that of the fins
19. The pedestals 20 are formed in a table shape having
a substantially rectangular prism shape.

[0026] Two threaded holes 21A and 21B are formed
in each pedestal 20, the two threaded holes 21A and 21B
being lined up in the left-right direction with a space ther-
ebetween and extending in the vertical direction. En-
gagement portions 22 protruding downward are formed
on each pedestal 20, the engagement portions 22 being
located to the front and the rear, respectively, of the
threaded hole 21A, which is the threaded hole, out of the
threaded holes 21A and 21B, that is nearer to an end
edge of the base plate portion 18. The engagement por-
tions 22 have a substantially cylindrical shape. The ver-
tical position of leading ends of the individual engage-
ment portions 22 is set to be nearer to the base plate
portion 18 than the vertical position of leading ends of
the individual fins 19 is.

Bracket 15

[0027] As shown in FIG. 7, the brackets 15 each in-
clude a bottom wall 23 extending in the left-right direction
and a pair of side walls 24 (an example of a reinforcement
portion) extending upright to the upper side from both of
left and right end edges, respectively, of the bottom wall
23. The pair of side walls 24 protrude from a wall surface
of the bottom wall 23 in a direction that intersects (at right
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angles in the present embodiment) the bottom wall 23.
The bottom wall 23 has a substantially rectangular shape
when viewed from below, and an extended portion 25 is
formed at one end edge portion of the bottom wall 23,
the extended portion 25 extending outward in a substan-
tially semi-circular shape.

[0028] A boltinsertion hole 27A into which a bolt 26 for
fixing the bracket 15 and the heat dissipation member 13
is inserted is formed at a position in the bottom wall 23
that is near an end portion of the bottom wall 23 on the
side where the extended portion 25 is formed, and the
bolt insertion hole 27A passes through the bottom wall
23. On the opposite side of this bolt insertion hole 27A
with respect to the extended portion 25, a bolt insertion
hole 27B is formed passing through the bottom wall 23.
The two bolt insertion holes 27A and 27B are spaced
apart in the left-right direction.

[0029] Two engagement receiving portions 28A and
28B into which the engagement portions 22 formed on
the pedestal 20 are respectively inserted and which pass
through the bottom wall 23 are formed to the front and
the rear, respectively, ofthe boltinsertion hole 27B, which
is the bolt insertion hole, out of the two boltinsertion holes
27A and 27B, that is farther away from the end portion
on the side where the extended portion 25 is formed. The
engagement receiving portion 28A, of the engagement
receiving portions 28A and 28B, is a circular hole, and
the engagement receiving portion 28B is an elongated
hole that is elongated in the front-rear direction.

[0030] The bracket 15 and the heat dissipation mem-
ber 13 are positioned with respect to the front-rear direc-
tion and the left-right direction by bringing outer circum-
ferential surfaces of the engagement portions 22 into
contact with inner circumferential surfaces of the corre-
sponding engagement receiving portions 28A and 28B.
[0031] A bolt insertion hole 30 into which a bolt 29 for
fixing the vehicle body 14 and the bracket 15 is inserted
is formed at a position in the bottom wall 23 that is near
an end portion of the bottom wall 23 on the opposite side
to the extended portion 25, and the bolt insertion hole 30
passes through the bottom wall 23. The inner diameter
of this bolt insertion hole 30 is set to be larger than the
inner diameter of the bolt insertion holes 27A and 27B
for fixing the bracket 15 and the heat dissipation member
13. The heat dissipation member 13 and the bracket 15
are fixed by the bolts 26 being inserted into the respective
bolt insertion holes 27A and 27B and screwed into the
respective threaded holes 21A and 21B. Head portions
of the bolts 26 screwed into the threaded holes 21A and
21B are at a position that is lower than the leading ends
of the individual fins 19 (see FIG. 6).

[0032] As shown in FIG. 2, each bracket 15 includes
a pedestal attachment portion 31 that is attached to a
lower surface of the corresponding pedestal 20 and a
vehicle body attachment portion 32 that is continuous
with this pedestal attachment portion 31 and extends in
a direction away from the heat dissipation member 13.
The vehicle body attachment portion 32 constitutes a por-
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tion of the bracket 15 that is spaced apart from the ped-
estal 20. The pedestal attachment portion 31 includes
the bottom wall 23 and the side walls 24.

[0033] AsshowninFIG.6, ina state in which the brack-
et 15 is attached to the heat dissipation member 13, the
side walls 24 of the bottom wall 23 come into contact with
the pedestal 20 of the heat dissipation member 13 from
a direction (front-rear direction in the present embodi-
ment) that intersects the direction in which the pedestal
20 protrudes from the second surface 17 of the base
plate portion 18. Moreover, the bottom wall 23 is placed
overlapping the lower surface of the pedestal 20.

Effects of the Present Embodiment

[0034] Next, effects of the present embodiment will be
described. The electrical junction box 10 according to the
present embodiment is an electrical junction box to be
attached to the vehicle 11 and includes the heat dissipa-
tion member 13 made of metal, the heat dissipation mem-
ber 13 having the base plate portion 18, which has a plate
shape having the first surface 16 and the second surface
17, the plurality of fins 19, which protrude from the second
surface 17, and the pedestal 20, which is provided pro-
truding from the second surface 17 and which has a
smaller protruding height from the second surface 17
than the fins 19, as well as the brackets 15, the brackets
15 each having the pedestal attachment portion 31,
which is attached to the pedestal 20, and the vehicle body
attachment portion 32, which is continuous with that at-
tachment portion, extends in the direction away from the
heat dissipation member 13, and is attachable to the ve-
hicle body 14 of the vehicle 11.

[0035] With the above-described configuration, the
brackets 15 can be attached to the pedestals 20 formed
at positions that are nearer to the base plate portion 18
than the leading end portions of the individual fins 19 are.
Thus, the brackets 15 can be attached to the heat dissi-
pation member 13 at those positions in the heat dissipa-
tion member 13 that are near the relatively heavy base
plate portion 18. As a result, for example, even when
vibrations occur while the vehicle 11 is moving, the heat
dissipation member 13 can be prevented from exces-
sively vibrating, so that the attachment strength between
the heat dissipation member 13 and the bracket 15 can
be improved.

[0036] Moreover, the side walls 24, which protrude in
a direction that is perpendicular to the bottom wall 23,
are formed on the bottom wall 23 of each bracket 15.
Thus, the bottom wall 23 of the bracket 15 is reinforced,
so that the attachment strength between the heat dissi-
pation member 13 and the bracket 15 can be improved
even more.

[0037] Moreover, according to the present embodi-
ment, each bracket 15 has the bottom wall 23 and the
side walls 24, which extend upright from the side edges
of the bottom wall 23, and the side walls 24 are configured
to come into contact with the pedestal 20 from the direc-
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tion that intersects the direction in which the pedestal 20
protrudes from the second surface 17. Thus, the bracket
15 can be prevented from moving relative to the pedestal
20 in the direction that intersects the direction in which
the pedestal 20 protrudes from the second surface 17.
Thus, the attachment strength between the heat dissipa-
tion member 13 and the bracket 15 can be improved.
[0038] Moreover, according to the present embodi-
ment, the engagement portions 22, which protrude to-
ward the pedestal attachment portion 31 of the bracket
15, are formed on the pedestal 20, and the engagement
receiving portions 28A and 28B, which engage the cor-
responding engagement portions 22, are formed in the
pedestal attachment portion 31 of the bracket 15. The
heat dissipation member 13 and the bracket 15 can be
positioned relative to each other by inserting the engage-
ment portions 22 into the engagement receiving portions
28A and 28B and bringing the engagement portions 22
into engagement with the engagementreceiving portions
28A and 28B. Thus, the heat dissipation member 13 and
the bracket 15 are assembled together at their proper
positions, so that the assembly strength of the heat dis-
sipation member 13 and the bracket 15 can be improved.
[0039] The manufacturing tolerance, or the assembly
tolerance, between the pedestal 20 and the bracket 15
is adjusted by inserting the engagement portion 22, which
is formed on the pedestal 20, into the engagement re-
ceiving portion 28B, which is formed in an elongated hole
shape elongated in the front-rear direction, of the two
engagement receiving portions 28A and 28B formed in
the bracket 15.

Embodiment 2

[0040] Embodiment 2 of the present invention will be
described with reference to FIGS. 8 to 11.

Bracket 50

[0041] As shown in FIGS. 8 and 11, a bracket 50 has
a bottom wall 51 extending in the left-right direction (an
example of a direction away from the heat dissipation
member), then extending obliquely right upward (an ex-
ample of the direction away from the heat dissipation
member), and furthermore extending upward (an exam-
ple of the direction away from the heat dissipation mem-
ber). A pair of ribs 52 (an example of the reinforcement
portion) are formed at positions in the bottom wall 51 that
are near front and rear end portions, respectively, of the
bottom wall 51, the ribs 52 protruding from a wall surface
of the bottom wall 51 and extending in the direction away
from the heat dissipation member 13.

[0042] The bracket 50 includes a pedestal attachment
portion 54 thatis attached to a lower surface of a pedestal
53 and a vehicle body attachment portion 55 that is con-
tinuous with this pedestal attachment portion 54 and ex-
tends in the direction away from the heat dissipation
member 13. In the present embodiment, the vehicle body
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attachment portion 55 constitutes a portion of the bracket
50 that extends in the vertical direction.

[0043] When viewed from below, the pedestal attach-
ment portion 54 has a substantially rectangular shape
whose lower-left corner portion is cut away. A positioning
rib 56 is formed at a position in the pedestal 53 that op-
poses the lower-left corner portion of the pedestal attach-
ment portion 54, the positioning rib 56 extending from an
obliquely left rear side to an obliquely right front side.
During attachment of the pedestal attachment portion 54
to the pedestal 53, positioning can be easily performed
by opposing this positioning rib 56 and the lower-left cor-
ner portion of the pedestal attachment portion 54 to each
other.

[0044] As shown in FIG. 9, a pair of engagement por-
tions 57 are formed on the pedestal 53, the engagement
portions 57 being spaced apart from each other in the
front-rear direction and protruding downward. In the ped-
estal attachment portion 54, engagement receiving por-
tions 58A and 58B passing through the pedestal attach-
ment portion 54 are formed at positions corresponding
to the respective engagement portions 57 in a state in
which the pedestal attachment portion 54 is attached to
the pedestal 53. The engagement receiving portion 58A,
of the engagement receiving portions 58A and 58B, is a
circular hole, and the engagement receiving portion 58B
is an elongated hole that is elongated in the front-rear
direction.

[0045] The bracket 50 and the heat dissipation mem-
ber 13 are positioned with respect to the front-rear direc-
tion and the left-right direction by bringing outer circum-
ferential surfaces of the engagement portions 57 into
contact with inner circumferential surfaces of the corre-
sponding engagement receiving portions 58A and 58B.
[0046] As shown in FIG. 10, two accommodating re-
cesses 59 that are depressed upward are formed at po-
sitions in the pedestal 53 that correspond to the respec-
tive ribs 52 in a state in which the pedestal attachment
portion 54 is attached to the pedestal 53, and the accom-
modating recesses 59 are lined up in the front-rear di-
rection. In the state in which the pedestal attachment
portion 54 is attached to the pedestal 53, the two ribs 52
are accommodated in the respective accommodating re-
cesses 59. This configuration facilitates positioning of the
pedestal 53 and the pedestal attachment portion 54.
[0047] As shown in FIG. 11, due to the engagement
between the engagement portion 57 and the engage-
ment receiving portion 58B as well as the engagement
between the accommodating recesses 59 and the cor-
responding ribs 52, positioning of the pedestal 53 and
the bracket 50 is easy.

[0048] Configurations other than those described
above are substantially the same as those of Embodi-
ment 1. Therefore, like members are denoted by like ref-
erence numerals, and redundant descriptions are omit-
ted.

[0049] According to the present embodiment, the pair
of ribs 52 are provided in the bottom wall 51 of the bracket
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50. Thus, the strength of the bracket 50 can be improved
even more.

[0050] Moreover, since the ribs 52 are accommodated
in the accommodating recesses 59 provided in the ped-
estal 53, positioning of the bracket 50 and the pedestal
53 can be easily performed.

Other Embodiments

[0051] The present invention is not limited to the em-
bodiments that have been described above with refer-
ence to the drawings, and embodiments such as those
described below, for example, are also included in the
technical scope of the present invention.

[0052] (1) In the foregoing embodiment, a configura-
tion is adopted in which the pair of side walls 24 are
formed on the bottom wall 23 of each bracket 15. How-
ever, a configuration may also be adopted in which only
one side wall 24 is provided. Alternatively, a configuration
may be adopted in which the side walls 24 are omitted.
Moreover, although a configuration is adopted in which
the pair of ribs 52 are formed in each bracket 50, the
present invention is not limited to this, and the number
of ribs 52 may be one or may be three or more.

[0053] (2) In the foregoing embodiment, a configura-
tion is adopted in which the engagement portions 22 pro-
truding downward are formed on each pedestal 20, and
the engagement receiving portions 28A and 28B, which
are in the form of through holes and into which the cor-
responding engagement portions 22 are inserted, are
formed in each bracket 15. However, the present inven-
tion is not limited to this, and a configuration may also be
adopted in which a protrusion (engagement receiving
portion) is formed on each bracket 15, the protrusion pro-
truding toward the corresponding pedestal 20, and a re-
cess (engagement portion) into which the protrusion is
inserted is formed in the pedestal 20. Alternatively, a con-
figuration may be adopted in which the engagement por-
tions 22 and the engagement receiving portions 28A and
28B are omitted.

[0054] (3) In the foregoing embodiment, a configura-
tion is adopted in which the two brackets 15 are attached
to the heat dissipation member 13. However, the present
invention is not limited to this, and a configuration may
be adopted in which one only bracket 15 is attached to
the heat dissipation member 13, or a configuration may
be adopted in which three or more brackets 15 are at-
tached to the heat dissipation member 13.

[0055] (4) In the foregoing embodiment, a configura-
tion is adopted in which the heat dissipation member 13
and each bracket 15 are fixed to each other by screwing
the bolts 26 into the threaded holes 21A and 21B. How-
ever, the present invention is not limited to this, and the
heat dissipation member 13 and the bracket 15 may be
fixed to each other by welding, or may be fixed to each
other by riveting, and any suitable method can be used
as necessary.

[0056] (5) In the foregoing embodiment, a configura-
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tion is adopted in which each pedestal 20 has a rectan-
gular prism shape. However, the present invention is not
limited to this, and each pedestal 20 may have a cylin-
drical shape, an elliptic cylindrical shape, or an oblong
cylindrical shape, or may have a polygonal prism shape
such as a triangular prism shape or a pentagonal prism
shape.

[0057] (6) In the foregoing embodiments, a configura-
tion is adopted in which the electrical junction box 10 is
disposed in an orientation in which the second surface
17 of the heat dissipation member 13 faces downward.
However, the present invention is not limited to this, and
the electrical junction box 10 can be installed in the ve-
hicle 11 in any suitable orientation as necessary.
[0058] (7) In the foregoing embodiments, a configura-
tion is adopted in which the heat dissipation member 13
is made of metal. However, the present invention is not
limited to this, and, for example, any suitable material
such as ceramic, a synthetic resin, or the like can be
selected as necessary.

List of Reference Numerals

[0059]

10: Electrical junction box

11: Vehicle

12: Case

13: Heat dissipation member

14: Vehicle body

15, 50: Bracket

16: First surface

17: Second surface

18: Base plate portion

19: Fin

20, 53: Pedestal

22: Engagement portion

23, 57: Bottom wall

24: Side wall (an example of reinforcement por-
tion)

28,58: Engagement receiving portion

31, 54: Pedestal attachment portion

32,55:  Vehicle body attachment portion

52: Rib (an example of reinforcement portion)

59: Accommodating recess

Claims

1. An electrical junction box to be attached to a vehicle,
the electrical junction box comprising:

a heat dissipation member having a base plate
portion that has a plate shape having a first sur-
face and a second surface, a plurality of fins that
protrude from the second surface, and a pedes-
tal that is provided protruding from the second
surface and that has a smaller protruding height
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from the second surface than the fins; and

a bracket having a pedestal attachment portion
that is attached to the pedestal and a vehicle
body attachment portion that is continuous with
the pedestal attachment portion, extends in a
direction away from the heat dissipation mem-
ber, and is attachable to a vehicle body of the
vehicle.

The electrical junction box according to claim 1,
wherein the bracket has a bottom wall, and the bot-
tom wall is provided with a reinforcement member
protruding in a direction that intersects the bottom
wall.

The electrical junction box according to claim 1 or 2,
wherein the bracket has a bottom wall and a side
wall extending uprightfrom a side edge of the bottom
wall, and

the side wall is configured to come into contact with
the pedestal from a direction that intersects a direc-
tion in which the pedestal protrudes from the second
surface.

The electrical junction box according to any one of
claims 1 to 3,

wherein the bracket has a bottom wall, the bottom
wall having a rib that protrudes from the bottom wall
and extends in the direction away from the heat dis-
sipation member, and

the rib is accommodated in an accommodating re-
cess provided in the pedestal.

The electrical junction box according to any one of
claims 1 to 4,

wherein one of the pedestal and the pedestal attach-
ment portion has an engagement portion that is
formed protruding toward the other of the pedestal
and the pedestal attachment portion, and

an engagement receiving portion engaging the en-
gagement portion is formed in the other of the ped-
estal and the pedestal attachment portion.

The electrical junction box according to any one of
claims 1 to 5,

wherein a case is attached to the first surface of the
base plate portion.
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